Quantitative estimation of renal clearance of N-acetylprocainamide in rats with various experimental acute renal failure.
The dosage regimen of a drug eliminated predominantly through the kidney need to be adjusted for the patients with renal disease. The objective of the present study was to establish a quantitative approach to precisely predicting the renal clearances of basic drugs using N-1-methylnicotinamide (NMN). A variety of experimental acute renal failure (ARF) in rats were prepared and N-acetylprocainamide (NAPA) was used as a model drug. The renal clearances of NAPA were significantly decreased in rats with ARF, resulting in significantly increased plasma concentrations. Remarkable reduction in clearance ratios (CL(ratio)) was observed, indicating that the impairment in tubular and glomerular function did not proceed in a parallel manner. The renal clearance of NAPA (CL(rNAPA)) was better predicted from the renal clearance of NMN (CL(rNMN)) than from GFR. A mathematical equation was also constructed to estimate the CL(rNMN) from the NMN plasma concentration. Therefore, the renal clearance of basic drugs excreted predominantly from the kidney can be easily and more accurately estimated based on the concentrations of endogenous NMN to provide a precise dosage regimen for patients with renal failure.